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Ontogeny of gut processing and digestion in Daphnia: Evidence for a juvenile 
bottleneck 
Erin McKinney 
William DeMott 
Biology 
Indiana University-Purdue University Fort Wayne 
We studied relationships between body size and growth rate, ingestion rate, 
assimilation efficiency, and gut passage time in a clone of Daphnia pulex feeding on 4 
taxa of green algae that differed in digestibility. Juvenile growth rates at high food 
concentrati~n ranged from 0.17 per day with digestion resistant Oocystis to 0.62 per 
day with readily digested Ankistrodesmus and were tightly correlated with 
assimilation efficiency. Ingestion rates showed similar allometry across the gradient 
in digestibility but assimilation efficiency for digestion resistant foods measured with 
C14 labeled algae declined markedly with decreasing body size. Gut passage time 
showed a linear decline with decreasing body size. Lower food concentrations lead 
to increased gut passage time and improved assimilation efficiency for a digestion 
resistant alga. Our results suggest that increased abundance of digestion resistant 
resources will cause a growth bottleneck for juveniles and, perhaps, small species of 
grazers. 
